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MARKS 

(16) 1. A company has set up a production line for cans of carrots. The numbers of 

breakdowns on the production line over 49 shifts are summarized as follows: 
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a) At the 5% level of significance, is this distribution different from a 
Poisson Distribution? State and prove your hypotheses. 
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b) 


An employee works four shifts during a workweek on this production line. 
What is the average number of breakdowns that employee would expect 
during a normal workweek? 


(16) 2. It is known that soil density varies as depth below the surface. At a certain 

location, soil density (y in Mg/m 3 ) was measured at 15 depths (x in m.) An 
analysis gave the following results: 

Ex = 5.55, Ex 2 = 2.255, Ey = 33.15, Ey 2 = 73.643, Sxy = 12.493. 
a) Find the regression equation for y on x. V> *. W VT. \ of) \ TV W 
Find the 95% confidence limits of the mean value of y for x = 0.42 m. 

That is, if many samples are taken at a depth of x = 0.42 m, what are the 
95% confidence limits for the mean density of these samples? _ ^ ^Xo $ 


b) 


c) Find the correlation coefficient r. 
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(20) 3. A modification to a chemical process is being considered to reduce the 

production of an undesirable byproduct. Two production units are fed the 
same raw materials and operate under the same conditions, except that unit A 
uses the standard process, and unit B uses the modified process. A random 
sample from unit A gives the following percentages of the byproduct: 2.1,1.8, 
2.3, 2.4, 1.9, 2.2, 2.5, 2.0. A random sample from unit B gives the following 
percentages of the byproduct: 1.7, 1.4, 2.2,1.6, 1.9,1.5, 1.8,1.3. 

a) Is there a significant difference in variability between the two samples? 
State your hypotheses, choose an appropriate level of significance and 
prove your hypotheses. •CsVA :t 3 -"1 ^ 

b) Does the sample from unit B show a significantly lower mean percentage 
of the byproduct? Use the 0.025 level of significance. 

(16) 4. It is known that of the concrete used by a sidewalk contractor, 20% comes 

from Plant A, 30% from Plant B, and the rest from Plant C. The mean 
strengths of the concrete from Plant A, Plant B and Plant C are 30 MPa, 29.11 
MPa, and 30 MPa respectively. The corresponding coefficients of variation 
are 0.0486, 0.05, and 0.0624. 

a) What is the probability that a randomly selected load of concrete will meet 

the specified strength of 27.6 MPa? 0 S. 

b) The City tests only 10% of the loads of concrete. If the profit margin on 
concrete is $10/m 3 , but the contractor is penalized $50/m 3 for concrete that 
is found not to meet the strength specification, what is the expected 
gain(loss) per cubic metre? 


One hundred sites in a certain district were investigated for oil based 
contaminants. Three contaminants. A, B, and C, were of particular interest. It 
was found that at 25 t of the sites, contaminants A and B were both present. At 
l|Q/t>f the sites, none of the contaminants were present. At ^of the sites, , 
contaminants A and C were both present. Contaminant A was present in j)7 
sites, and/Contaminant B was present in^o sites. All 3 contaminants,showed 
up at l'/sites. Contaminants B and C, but not A were present at f^sites. 

a) What is the probability that a site selected at random will be contaminated 
with B or C or both? 5 - 8 

b) Given that the site is contaminated with B, what is the probability that it is 
contaminated by all three components? O i.T.4 \ 

c) Given that the site is contaminated by fewer than two contaminants, what 
is the probability that it is not contaminated at all? A _ _ _ 


2 



( 16 ) 


6. A certain golfer has an average pace of 0.85 metres with a standard deviation 
of 0.07 metres. It can be assumed that his pace follows a Normal Distribution 
and that the paces taken in series are independent. 

a) Determine the 90% confidence limit for the actual distance between two 

points when the golfer “paces” it as 60 paces. (5 D »\ * &V) w, 

b) What is the maximum distance that he can “pace” off and still have an 
80% probability of the distance estimated by “pacing” being within +/- 2.0 
metres of the true distance. 
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******** END OF EXAM******** 
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